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Abstract of JP 4246200 (A) 

PURPOSE:To uniformize the thickness of a plating 
without wasting a part of a substrate and to 
electroplate the substrate. CONSTITUTION:An 
auxiliary electrode 13 is frame shaped and opposed 
to the surface 10a of a substrate 10 to be plated. A 
negative voltage is impressed on the auxiliary 
electrode 13 from an auxiliary power source 15. The 
current density of the auxiliary electrode 13 is 
controlled to several times that of the substrate 10. 
The auxiliary electrode 13 absorbs an electric . 
current flowing toward the periphery of the substrate 
10 in a plating soln., and the thickness of the plating 
on the periphery of the substrate 10 is not 
increased. 
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Title of Invention 

Method for electroplating substrate 

Detailed Explanation of Invention 

^ * * * — * X * 

[0014] 

[Means for solving a technical problem] 

In the invention according to claim 1, the frame-shaped auxiliary 
electrode, inner edge of which has substantially the same size as the 
substrate to be electroplated, is arranged in the vicinity of the side of 
substrate which side is opposite to the anode as well as it surrounds 
the substrate in view from the anode. The negative voltage is 
applied to the auxiliary electrode. 
[0015] 

In the invention according to claim 2, a conductive taps is removably 
so stuck on the side which is opposite to the anode, of the holding 
frame which holds the substrate to be electroplated, that the 
conductive tape surrounds the substrate. The negative voltage is 
applied to the conductive tape. 

^ * * * * * * 

[0022] 

The ceramic substrate 10 does not have outer frame portion with 
dummy pattern and it has the same size as the ceramic printed 
circuit board (finished goods). 
[0023] 

The holding frame 11 consists of a pair of frames 16, 17 as shown in 



Fig. 2. The frames 16, 17 are held by a screw 18 in a manner that 
the substrate is sandwiched between them with its circumference. 
[0024] 

The frames 16, 17 are coated with resin except hook portions 16a and 

so isolated. 

[0025] 

The auxiliary electrode 13 is formed as rectangle-frame shape and its 
inner edge 13a has substantially the same size as the substrate 10. 
[0026] 

This auxiliary electrode 13 is arranged in the vicinity of the side 10a 
of substrate 10 which side is opposite to the anodel2 as well as it 
surrounds the substrate 10 in view from the anode 12. 
[0027] 

In Fig.l, the ratio (L 1 : 1 L 2 ) of the distance L x between the substrate 10 
and the auxiliary electrode 13 to the distance L 2 between the 
auxiliary electrode 13 and the anode 12 is 1:3, for example. 
[0028] 

The voltage V 2 of the auxiliary power source 15 connected to the 
auxiliary electrode 13 is so set that the current density A x (A/cm 2 ) of 
the auxiliary electrode 13 is approximately three times the current 
density A 2 (A/crn 2 ) of the substrate 10. 
[0029] 

When the electroplating is carried out, the current 19 flows in the 
plating solution, as shown in Fig. 4, and so the plating layer 20 is 
formed on the surface 10a of the substrate 10. 
[0030] 

The current 19a which could flow in the peripheral portion of the 
substrate 10 if there is no auxiliary electrode 13, is absorbed by the 
auxiliary electrode 15, as shown in Fig. 4. Only the current 19b 
which can flow through the inside of the auxiliary electrode 13 flows 
into the substrate 10. So the current density distribution in the 
central portion of the surface 10a of the substrate is about similar to 
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the conventional one, and the one in the peripheral portion is 

restrain in comparison with the conventional one. 

[0031] 

Accordingly, the thickness t 2 in the central portion of the plating 
layer 20 amounts to 1.88 ix m (a bit increase than the conventional) 
and the thickness t x in the peripheral portion 2.85// m (big decrease 
than the conventional), as shown in Fig. 6® with Fig. 5. 
[0032] 

[0033] 

Fig. 7 shows the second embodiment of the present invention. 
Instead of the auxiliary electrode 13 of Fig. 1, a conductive tape 30 is 
stuck onto surface 11a of the holding frame 11, which is opposite to 
the anode 12 to surround the substrate 10. The negative voltage V 1 
of the main power source 14 is applied to the conductive tape 30 as 
well as the substrate 10. 
[0034] 

[0035] 

[0036] 

[0037] 

[0038] 

Fig. 10 shows the third embodiment of the present invention. This 
embodiment is a combination of the first and second embodiments. 

yx vx. 2n x< ^ >5s ^ 

Brief Explanation of Drawings 

Fig.l shows the first embodiment of the substrate-electroplating 
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method according to the invention. 

Fig. 2 shows the structure of the holding frame in Fig.l. 

Fig. 3 shows the relationship in position between the auxiliary 
electrode and the substrate in view from the anode in Fig.l. 

Fig. 4 shows the current flow in the plating solution in Fig.l. 

Fig. 5 shows the combinations of the auxiliary electrode with the 
conductive tape. 

Fig. 6 shows the plating thickness corresponding to the 
combinations of Fig. 5. 

Fig. 7 shows the second embodiment of the substrate- 
electroplating method according to the invention. 

Fig. 8 shows the structure of the holding frame in Fig. 7. 

Fig. 9 shows the current flow in the plating solution in Fig. 7. 

Fig. 10 shows the third embodiment of the substrate- 
electroplating method according to the invention. 

Fig. 11 shows the current flow in the plating solution in Fig. 10. 

Fig. 12 shows the conventional flow of the current in the plating 
solution at electroplating. 
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